Tropoelastin and elastin degradation products promote proliferation of human astrocytoma cell lines.
Expression of tropoelastin, the precursor of insoluble elastin and a major component of elastic fibers, has not yet been demonstrated in astrocytomas nor has it been linked to their proliferation. Here we report that human astrocytoma cell lines (U87 MG, U251 MG, U343 MG-A, U373 MG, SF 126, SF188, SF 539), as well as surgical specimens of malignant human astrocytomas, express intracellular tropoelastin. The tropoelastin produced by astrocytoma cells is, however, susceptible to proteolytic trimming to the extent that it cannot be assembled into extracellular elastic fibers. Astrocytoma cells also express the cell surface 67-kDa elastin binding protein (EBP), which binds elastin degradation products, leading to the upregulation of cyclin A and cdk2 and increased incorporation of [3H]-thymidine. The elastin-dependent mitogenic response of astrocytoma cells is abolished by lactose and chondroitin sulfate, factors which cause shedding of this 67-kDa elastin receptor from the cell surface and by blocking anti-EBP antibody. We therefore suggest that, in astrocytomas, endogenous tropoelastin degradation products bind to EBP and generate signals leading to cell cycle progression in an autocrine or paracrine manner. This is the first report implicating elastin-derived peptides as possible mitogens in malignant astrocytomas.